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Impacts of Arbuscular Mycorrhizal Fungi and Water Conditions on Plant Growth in Rare Earth Tailings

CHEN Ze-you', CAO Xue—zhang?, PENG An-ping', XUN Zhi-meng', GAO Yan-zheng', KONG Huo-liang"

(1.Institute of Organic Contaminant Control and Soil Remediation, Nanjing Agricultural University, Nanjing 210095, China; 2.Nanjing Insti—
tute of Environmental Sciences; State Environmental Protection Administration, Nanjing 210042, China )

Abstract:In a greenhouse pot experiment, ryegrass( Lolium perenne L.) and bermudagrass( Cynodon dactylon(L.)Pers.) were grown in rare
earth tailings under different water treatments, and the effects of inoculation with three arbuscular mycorrhizal (AM ) fungi( Diversispora
spurcum, Glomus aggregatum and Glomus constrictum ) on plant growth, Pb and Zn contents were investigated. The results indicated that rye—
erass and bermudagrass have a certain combination with different AM fungi. Under drought stress(W1 and W2 ), inoculation with Glomus
aggregatum markedly increased the growth of ryegrass, and for severe drought stress( W1 ) treatment, the plant height, shoot and root dry
weight of ryegrass were increased by 76.16%), 202.86% and 481.82% than those of controls, respectively. Inoculation with Glomus constric—
tum significantly increased the growth of bermudagrass, and for W1 treatment its plant height, shoot and root dry weight were increased by
119.17%, 290.63% and 247.37% than those of controls, respectively. The contents of Pb and Zn in plant had relations with water treatment,
heavy metal properties and the varieties of AM fungi and plants, etc. W1 treatment inoculated with Glomus constrictum significantly reduced
Pb content in ryegrass, while the Zn content was not affected; and for bermudagrass, W1 treatment inoculated with Glomus constrictum signifi—
cantly increased the contents of Pb and Zn. In addition, this work also measured the leaf MDA and proline, and the results showed that inocu—
lation with AM fungi dramatically reduced both leaf MDA and proline contents of two plants under drought treatment, which indicated that
inoculations with AM fungi could improve the stress tolerance of plants effectively.
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Table 1 The basic physical chemistry properties of rare earth tailing particles in this work

P ) S i ) LR /%
e asue DA R R g, EEEV CEC
mg-kg mg-kg mg-kg mg-kg"  cmol(+) kg <Qum  2~50 um  50~2000 wm
0.18 0.01 17.67 1533 0.38 6.56 17.33 5.04 539 248 11.86 85.67
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Table 2 Effects of AM fungi and water stress on the growth of different plants

s Fii/em WA TEE MRS TE RYe/%
A W3 CK 25.4+3.1a 1.1+0.1a 0.7+0.1a 0
D.s 28.6+2.4a 1.2+0.3a 0.8+0.0a 33.5+4.2b
G.a 30.2+1.7a 1.2+0.2a 0.8+0.1a 44.4+6.4a
G.c 27.9+2.9a 1.2+0.2a 0.7+0.1a 25.9+4.5¢
w2 CK 18.0+2.2b 0.5£0.1b 0.4+0.0c 0
D.s 25.4+0.6a 1.1+0.1a 0.7+0.0ab 32.1+7.8b
G.a 28.9+1.2a 1.1+0.2a 0.7+0.0a 40.1£5.6a
G.c 24.1+4.5a 0.9+0.1a 0.6+0.1b 23.1+7.0¢
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D.s 14.8+0.5bc 0.8+0.4a 0.5+0.0b 8.1+4.1b
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G.c 17.5+1.4a 1.3+0.1a 0.7+0.0a 5.7+3.0a
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Figure 1 The contents of Pb and Zn in ryegrass under three

different water treatments
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different water treatments
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bermudagrass(b) under three different water treatments
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